There are many factors that contribute to gastric carcinogenesis [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Currently, telomerase has been a major focus [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Telomerase activation is associated with an early stage of stomach carcinogenesis [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] . Human telomerase reverse transcriptase (hTERT) has been identified as a catalytic subunit of human telomerase. Recent studies have demonstrated a close correlation between telomerase activity and hTERT expression [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . In this study, in situ hybridization (ISH) was used to detect hTERT expression in patients with GC and precancerosis, which could help us better understand the role of telomerase in the carcinogenesis and development of GC.
IINTRODUCTION
There are many factors that contribute to gastric carcinogenesis [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Currently, telomerase has been a major focus [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Telomerase activation is associated with an early stage of stomach carcinogenesis [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] . Human telomerase reverse transcriptase (hTERT) has been identified as a catalytic subunit of human telomerase. Recent studies have demonstrated a close correlation between telomerase activity and hTERT expression [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . In this study, in situ hybridization (ISH) was used to detect hTERT expression in patients with GC and precancerosis, which could help us better understand the role of telomerase in the carcinogenesis and development of GC.
In the meantime, many studies have suggested that immune responses to tumor cells play an important role in GC [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] . We detected tumor specific lymphocytes (T lymphocytes) and nonspecific natural killer (NK) cells in order to clarify the correlation between cell mediated immunity and the clinicopathologic factors of GC.
MATERIALS AND METHODS

Tissue samples
Gastroscopic removal tissues were obtained from the second affiliated Hospital of Heibei Medical University from January 2 000 to July 2 000. Totally, 116 gastroscopic samples were analyzed. The patients (mean age, 48.3 years; range, 40-56 years) are as follows: 42 cases of GC, 44 chronic gastritis with atypical hyperplasia (including 27 of CAG, 8 of adenomatous polyp and 9 of gastric ulcer), and 30 CSG. In case selection, the disease of liver, circulatory, endocrinopathy and rheumatic systems were excluded. The gastroscopic samples were fixed into formalin with 1 % DEPC to prevent mRNA degradation. For FCM of T lymphocytes and NK cells, 1ml samples of venous blood from each patient was put into a heparinized tube . The value of T lymphocytes and NK cells of 20 blood donors in the same age range were run as NC.
hTERT assay
ISH was carried out by using an hTERT ISH Detection Kit (produced by Wuhan Boster Biological Technology Ltd.). The antisense poly-oligonucleotide probe was digoxin-labeled.
Formalin-fixed, paraffin-embedded samples were cut at 5 µm and adhered to poly-l-lysine treated slides. Samples were deparaffinized and rehydrated through a graded series of ethanol, and endogenous peroxidase was blocked using 3 % hydrogen peroxide for 10 min. The slides were digested with pepsin at 37 degrees for 15-20 min. 20 µl of probe was hybridized to each slide for 16-20 h at 40 degrees. After hybridization, excess probe was removed by washing in 2×SSC at 37 degrees. Tissue sections were preblocked for 20 min with blocking reagent, then the primary antibody (rabbit anti-digoxin antibody) was added for 60 min at 37 degrees.After washing with 0.5 M PBS three times at 5 min each, the slides were incubated with the secondary goat anti-rabbit immunoglobulin (IgG) antibody conjugated with biotin for 20 min at 37 degrees, then washed with 0.5 M PBS again as previously described. Samples were next incubated with SABC for 20 min at room temperature and rinsed with 0.5M PBS for four times at 5 min each. The reaction products of peroxidase were visualized by incubation with chromogen diaminobenzidine for 15-20 min. Finally, the slides were counterstained for nuclei by haematoxylin stain. A negative control was prepared for each sample using a hybridization solution without probe. The positive signals of hTERT mRNA expression were stains with the color of brown-yellow located in cell plasma. The average percentage of positive cells was determined in at least 5 areas at ×400 and assigned to one of four categories: (-)-negative or equivocal staining; (+)-weak positive, cells were stained in 1-25%; (++)-middle positive, cells were stained in 25-50 %; and (+++)-strong positive expression, cells were stained over 50 %.
Flow cytometric analysis of cellular immunity
The heparinized venous blood samples were made into suspensions of single cells, then plated in reaction tubes. 
Statistical analyses
The χ 2 test was used for statistical analysis of the frequency of positive hTERT among each group. The data of T cells and NK cells were expressed as mean+standard deviation (x+s), and the differences between the value of different groups were analysed by the t test. The criterion of significance was set at P<0.05.
RESULTS
Expression levels of hTERT
The positive signals of hTERT mRNA expression were brownyellow stains located in the cell plasma. (Figure 1 and 2) . The expression levels of hTERT in different gastric mucosae are summarized in Table 1 . There was no hTERT mRNA expression in CSG (0/30). Positive hTERT was detected in 16 of 44 (36 %) of precancerosis lesions and 36 of 42 (86 %) GC.
Carcinomas exhibited positive hTERT significantly more frequently than did precancerosis lesions (P<0.05,by χ 2 test). The positive rate of three groups with dysplasia of CAG, adenomatous polyps (AP) and gastric ulcers (GU) are 37 % (10 of 27), 38 % (3 of 8) and 3 3 % (3 of 9) respectively. There was no significant difference among the three groups (P>0.05). Positive rate of early-stage GC and advanced-stage GC are 88 % (7 of 8) and 85 % (29/34) respectively. There was no significant difference between the two groups (P>0.05). We also grouped the cancer patients by gender, tumour location, macroscopic type, histological grade, and lymph node metastasis, and found the positive rates of hTERT were not correlated with these clinicopathological factors. 
The detection results of T cells and NK cells
The results are summarized in Tables 2 and 3 . + in the cancer patients with lymph node metastasis were significantly lower than that of cancer patients without lymph node metastasis (P<0.05).
The results of NK cell examination were as follows: (1)There was no significant difference between CSG and NC (P>0.05).
(2)The value of NK was significantly lower in CAG than in CSG (P<0.01). (3)The value of NK is also significantly lower in GC than in CAG (P<0.01). (4)There was no significant difference between early-stage cancer and advanced cancer (P>0.05). The value of NK was not associated with lymph node metastasis (P>0.05).
DISCUSSION
Most current studies have proposed that reactivation of telomerse is a critical step in tumorigenesis [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . There is a close correlation between hTERT and telomerase activity [32, 33] . Several researchers have reported high levels of hTERT expression in malignant tissues but not in non-malignant tissues by using ISH techniques [14, 15, 34] . In this study, we used the ISH method to analyze the localization of hTERT mRNA expression in formalin-fixed, paraffin-embedded tissues and got similar results as those previously reported . High levels of hTERT expression were found in the plasma of most carcinoma cells (Figure 1) , and the positive rate was 86 %. hTERT expression also increased in precancerosis lesions with the positive rate of 36 %, most of them were weakly positive (Figure 2) . No expression was observed in CSG. There is great significance among the three groups above (P<0.01). Very high levels of hTERT were detected in 7 of 8 early-stage GC (88 %), which is remarkably greater than that of the precancerosis group (36 %). These data indicate that hTERT overexpression may be not only an early event but also a critical step in carcinogenesis of the stomach. Our result is good evidence that telomerase can be an important marker for diagnosis of early-stage cancers.
It is now almost axiomatic that host immunological reaction is an important factor in resistance to tumors. Immunological cells, either sensitized or nonspecifically activated, are considered necessary to inhibit or kill tumor cells [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] . The cell-mediated immunity (CMI) in contact with tumor cells plays an important role in host immune defense of GC patients. Immune response to cancer cells may be mediated mainly by T lymphocyte subsets and nonspecific natural killer ( NK) cells. Many studies indicate that T lymphocyte activity is correlated closely with carcinogenesis and development of GC. Critically, the T H /T S ratio is a more important index to evaluate the state of cellular immunity and anti-tumor activity [46] [47] [48] [49] [50] . NK cells are the main components of nonspecific immune surveillance, which is capable of killing tumor cells without being sensitized previously, and makes up the first defense line to eliminate cancer cells [51] [52] [53] . In order to realize the importance of immune state in the process of gastric carciogenesis, we used FCM to detect the mature T lymphocyte, T H ,T s , T H /Ts, and NK cells in peripheral blood, whose superficial markers are CD3 Furthermore, the impairment of cellular immunity became more and more critical with tumor progression and metastasis (Table 3 ). All these results indicated: (1)The state of cellular immunity of patients with GC was correlated with prognosis. The deficiency of cellular immunity may play an important role in the continuing growth and metastasis of GC; and (2) Using a combination of immunotherapy with other modalities, e.g. chemotherapy or radiation, may lead to effective antitumor therapy.
Reports regarding the relationship between hTERT and local pathological lesions, and the cellular immunity of the host in the process of gastric carcinogenesis are still rare. We found that hTERT had a certain expression in precancerosis lesions while the immunity state of most of those patients decreased. In early-stages of GC, the expression of hTERT had remarkably increased and the cellular immunity had decreased at the same time. These situations are worthy of more attention. According to previous studies, the main mechanism of cellular immunological insufficiency of GC patients is that tumor cells can produce a large amount of immunosuppressive factors. Before the metamorphoses of precancerosis cells, the components of their antigens have had the characteristics of cancer cells in the process of transition from precancerosis to cancer. Such cells can also produce immunosuppressive factors to impair host's cellular immunity. Thus, the insufficiency of the immune system may lead the cancer to worsen, which may cause a vicious cycle. It has been demonstrated that telomerase activation is a crucial step in gastric carcinogenesis. When the expression of telomerase changes the antigenic components of cells in the process of gastric carcinogenesis, then can cancer cells avoid immune surveillance? When telomerase activation affects the role of apoptosis, can this cause T cell or NK cell damage? Such questions need further research. Discussing such questions will be helpful to realize the mechanism of further reduction of cellular immunity in the process of carcinogenesis and cancer proliferation, and also will provide good prospects of gene therapy which combine anti-tumor telomerase and immunotherapy.
